Densities, U , at 298.15 K and atmospheric pressure have been measured over the entire composition range for the ternary systems (2-methyl, 2-chloro propane or 1-chlorobutane) + n-heptane + 2-pentanone and for five corresponding binary systems. Excess molar volumes, V E , were evaluated for the binary and ternary systems. The V E results were correlated and fitted using the Redlich-Kister equation for the binary mixtures and the NagataTamura equation for the ternary mixtures, as a function of mole fraction. Several predictive empirical relations were applied to predict the excess volumes of ternary mixtures from the binary mixing data and analyzed to gain insight about liquid mixture interactions. The excess molar volumes for the two ternary systems are positive over the entire range of composition for three fixed composition f m 1 2
1.INTRODUCTION
This paper is a part of thermodynamic study of chloalkanes, ketones and alkanes that was carried out in our laboratory. In this work, we present the excess molar volumes of the ternary systems (1-chlorobutane or 2-methyl, 2-chloro propane) +n-heptane + 2-pentanone and the five corresponding binary systems at T=298.15 K and atmospheric pressure. Excess molar volumes were determined from the densities of the pure liquids and mixtures, measured using an Anton Paar DMA 5000 densimeter. The binary experimental data were fitted to Redlich-Kister [1] equation .The Nagata and Tamura equation [2] has been used in order to correlate adequately the experimental values of ternary mixtures. The experimental values were also used to test different symmetric [1, 3, 4] and asymmetric [5] [6] [7] empirical expressions. These methods predict excess ternary properties from involved binary systems.
2.Experimental
The chemical substances, 1-chlorobutane ( !99%), 2-methyl,2-chloro propane ( !99%), n-heptane ( !99%),2-pentanone ( !99%), obtained from Fluka AG. The purity of theses compounds was checked by comparing the measured densities with those reported in the literature [8] [9] [10] ,and also by chromatography (GC).
Corresponding author tel :+213 779 827 094 E-mail address : tafwah2002@yahoo.fr Table 1 comparison between experimental and literature densities at T=298.15K a [8] , b [9] , c [10] Densities of pure components and mixtures were measured at T=298.15 K using Anton Paar vibrating-tube densimeter DMA 5000 with an estimating uncertainly of ±5.10 -5 g.cm -3 . The temperature inside the vibrating-tube cell was regulated to better than ±0.01K using a Haake G thermostat. Before each series of measurements, the apparatus was calibrated periodically with double distilled water and dry air. The excess molar volumes were calculated from the densities of the pure liquids and their mixtures. Mixtures were prepared by weight with a probable error in the mole fraction lower 10
3.Results and discussion
Molar volumes of the mixtures were calculated from the equation: 
The excess molar volumes VP E P for the five binary systems and the corresponding ternary system were evaluated using the following equation : 
Experimental excess volumes for the ternary mixtures were correlated using the equation: x x x ' is ternary contribution whIch was correlated using the Nagata and Tamura equation [2] . (3)and (5) respectively and the corresponding standard deviations for all mixtures. Figure 1 shows the experimental values of V E , as well as the corresponding fitting curves. Although prediction of the physical properties of mulicomponent mixtures from those of their pure components is generally unreliable because of mixing effets, numerous schemes have been put forward for predictions based on the properties binary systems formed by pairs of components of the multicomponent system. In this work, we applied the following models.
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Scatchard and al [7] model
p : the number of parameters , N : number of experimental data. Experimental data and fit equations (3) for V E for the five binary systems are represented in figure 1 . Excess molar volumes for the binary systems formed by 1-chlorobutane with nheptane or 2-pentanone , 2-methyl, 2-chloro propane with nh-eptane and n-heptane with 2-pentanone, are positive. This would indicate that molecular interactions between different molecules are weaker than interactions between molecules in the same pure liquid and that repulsive forces dominate the behaviour of the solution. The negative values of the excess molar volumes for the binary system of 2-methyl, 2-chloro propane with 2-pentanone suggested the specific
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00024-p.5 intermolecular interactions between different molecules. Table 6 shows deviations between experimental data and predicted values. For the asymmetric equation, three different numberings of the component have been tested, in order to check the differences in the predicted values, and to find a rule to decide which ordering should be used in each case. 1-chlorobutane or 2-methyl, 2-chloro propane, n-heptane and 2-pentanone were respectively, named as 1,2,3. Then the rows a,b,c of table 6 fit to the (1-chlorobutane or 2-methyl, 2-chloro propane) + nheptane + 2-pentanone as 123 , 231 and 312 respectively, ordered, being the first element considered in each case ( 1-chlorobutane or 2-methyl, 2-chlro propane) , n-heptane or 2-pentanone in order. It is worth from table 6 that best excess molar volume correlation for the three methods which use asymmetric criteria depend on the chosen asymmetric component. For the system 1-chlorobutane+ n-heptane + 2-pentanone , the toop's equation gives a better result when 1-chlorobutane is asymmetric component, but TsaoSmith's methods gives lower deviation if 2-methyl, 2-chloro propane is the asymmetric component in the ternary system 2-methyl, 2-chloro propane + n-heptane + 2-pentanone. The best agreement with the experimental data was achieved by the symmetric equation suggested by Colinet for the ternary with 2-methyl,2-chloro propane, and by Kohler for the ternary with 1-chlorobutane.
